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1. PURPOSE. This advisory circular (AC) contains a specification for constant 
current regulators used on airport lighting circuits, and for a monitor that 
reports on the status of the regulator. 

2. CANCELLATION. AC 150/5345-10D, Specification L-828, Constant Current 
Regulators, dated 3/10/80, is cancelled. 

3. PRINCIPAL CRANGES. The following principal changes have been made in 
this AC: 

a. A specification for a constant current circuit monitor has been 
added. The regulator without monitoring is a type L-828. If monitoring is 
added, it becomes a type L-829. The monitor also may be a separate module (type 
L-827) used to monitor existing constant current regulators. 

h. The classification system has been relaxed to allow more combinations 
of features. The purchaser will now be allowed to specify many different para- 
meters, including the input voltage, to suit his particular needs. 

4. APPLICATION. The specification contained herein is recommended by the 
Federal Aviation Administration in all applications involving airport devel- 
opment of this nature. The specification is an acceptable means for compliance 
with Federal Aviation Regulation (FAR) Part 152 for projects funded under the 
Airport Improvement Program or with FAR Part 139 where such facilities may be 
required. Where alternate means are proposed, it must be demonstrated that 
equivalent levels of performance, safety, and for Federally funded projects, 
equivalent cost effectiveness, are achieved. 

5. METRIC UNITS. To promote an orderly transition to metric units, this 
specification includes both English and metric dimensions. The metric 
conversions may not be exact equivalents and until there is an official 
changeover to the metric system the English dimensions will govern. 

$wc0- Leonard  E.  Mudd 

D i r e c t o r ,  O f f i c e  o f  A i r p o r t  Standards 





FEDERAL AVIATION ADMINISTRATION 

SPECIFICATION FOR 

CONSTANT CURRENT REGULATORS AND REGULATOR MONITORS 

1. SCOPE AND CLASSIFICATION. 

1.1 Scope. This specification covers the requirements for constant current 
regulators for use in airport series lighting circuits. It also covers a 
monitor system used to determine and indicate the status of the regulator and 
series lighting circuit. 

1.2 Classification. 

1.2.1 Types. 

L-827 - Monitor 
L-828 - Regulator without monitoring 
L-829 - Regulator with monitoring 

1.2.2 Classes. (Applicable to regulators only) 

Class 1 - 6.6 amperes output current 
Class 2 - 20 amperes output current 

1.2.3 Styles. (Applicable to regulators only) 

Styie 1 - 3 brightness steps 
Style 2 - 5 brightness steps 

4.2.4 Ratings. Standard ratings are as follows; however, other voltages, fre- 
quencies, or sizes may be used to suit local site conditions. 

standard Sizes (kW out) Standard Voltages (Volts' in) Standard Frequency(Hz ) 

4,7k,10,15,20,25,30,50,70 240, 2400 60 

2. APPLICABLE DOCUMENTS. 

2.1 General. The following documents, of the issue in effect on the date of 
application for qualification, are applicable to the extent specified in this AC. 

2.2 Federal Aviation Administration (FAA) Advisory Circulars (AC). 

AC 1501'5345-1 Approved Airport Lighting Equipment 

AC 150/5345-47 Isolat'on Transformers for Airport Lighting Systems 



American National Standards Institute (ANSI? publ'ications. 

ANSI C57.12.00 General Requirements for Distribution, Power, and 
Regulating Transformers 

ANSI C57.12.90 Test Code for Distribution, Power and Regulating 
Transformers 

ANSI C57.12.91 Standard for Dry-Type Transformers 

Military Standards. 

MIL-STD-810 Environmental Test Methods 

MIL-STD-462 Electromagnetic Interference Characteristics, 
Measurement of 

( C s p i e s  of FAA ACs may be obtained from the Department of Transportation, 
Subsequent Distribution Unit, M-494.3, Washington, D.C. 20590. ) 

(Copies of American National Standards Institute publications may be obtained from 
the American National Standards Institute, 1430 Broadway, New York, N.Y. 10018.) 

(Cc.pies of military standards may be obtained from the Commanding Officer, Naval 
Publications and Forms Center, 5801 Tabor Avenue, Philadelphia, Pennsylvania 19120, 
Attention: Code CDS.) 

3.1 -- General. The requirements are grouped into four categories: environmental, 
performance, detail, and monitoring requirercents. 

3.2 .Envirmmental Requirements. The equipment shall be designed for continuous 
indoor operation under the following conditions: 

a. Texiperature range of -40 to +55O C (for monitoring circuitry the range is 
0 to 55O C). 

b. Relative humidity range of 40 percent to 95 percent. 

c. Altitude range of zero to 6,600 feet (2 000 m). 

3.3 Performance Requirements. 

3.3.1 Regulation. 

3.3.1.1 Resistive Loading. The regulator shall maintain the output 
the limits of table I while powering any load between no load (short 
full lozd. For regulators 10 kW and larger, the regulation shall be 

current within 
circuit) and 
maintained over 

the full range of environmental conditions specified in 3.2 and the input voltage 
range specified in 3.3.4. For regulators less than 10 kW, the regulation shall be 
provided at nominal input voltage for all brightness steps. 



Class Style 

1 

2 

2 

Table 1. Output current. 
(Amperes rms) 

Step Nominal output Allowable range 

3.3.1.2 Reactive Loadinp. The regulator shall maintain the current within the 
limits of table 1 for all brightness steps when the load is connected via isolating 
transformers, and the secondaries of 30 percent of these transformers become open- 
circuited. The load before opening the isolation transformer secondaries may be any 
value from half to full load. For regulators less than 10 kW loaded as specified 
above, the current shpll remain below 6.8 amperes for the 100 percent brightness 
step. 

3.3.2 Efficiency. The efficiency of the regulator operated with rated input 
voltage into a full load having unity power factor shall be not less than the value 
shown in table 2. 

Table 2. Regulator efficiency. 

-- - -- - 

Regulator size Minimum overall 
(kw) efficiency (percent) 

less than 30 90 
3 0 92 
50 9 3 
70 94 



3.3.3 Power Factor. The power factor for regulators 10 kW.or less in size shall be 
not less than 90 percent; for regulators larger than 10 kW, it shall be not less 
than 95 percent. The power factor shall be measured with the reg~l~tor operating on 
the maximum intensity setting, at rated input voltage, and into a rated load with 
unity power factor. 

3.3.4 Input Voltage. Input voltage shall be single phase, either 50 or 60 Hz ac. 
Regulators 10 kW and larger shall operate as required in 3.3.1 when the input 
voltage is anywhere between 95 and 110 percent of the nominal value. For Eegula- 
tors under 10 kW, it is permissible to provide a regulator with several different 
voltage taps, from which the correct tap may be selected for the supply voltage. 
The regulator shall be designed to withstand momentary increases of voltage up to 
120 percent of nominal input voltage without being shut off or damaged by such 
overvoltage. The duration of such overvoltage excursions shall be l.ot longer than 
50 milliseconds and shall occur no more than once per minute. 

3.3.5 Temperature Rise. The temperature rise of the transforming ?ortion of the 
regulator shall be in accordance with ANSI C57.12.00 (for liquid-cocled regulators) 
or ANSI C57.12.91 (for air-cooled regulators). 

3.3.6 Control System. The control system shall stabilize the output current at any 
selected intensity within 5 seconds, and shall hold the output current stable within 
+0.1 ampere. The control system shall provide both local and remote control. The - 
regulator shall function properly while operated by a circuit with a round-trip 
lengtk 3f 10,000 feet ( 3  000 m) using No. 19 AWG control cable. Voltage for the 
contrul system shall not exceed 120 V. 

3.3.7 Output Current Surge Limitation. The regulator shall be designed so that 
switching the regulator on and off, changing brightness steps, or shorting the load - - 

will not produce output surges that will damage series incandescent lamps. If time 
delay is utilized, no more than 2 seconds shall elapse from regulator turn-on to 
delivery of cur?-ent to the output terminals. 

3.3.8 Circuit Isolation. The power input circuit shall be electrically isolated 
from the output circuit. With the open circuit protection disabled, the peak out- 
put voltage of an open-circuited regulator shall not exceed two times the rated 
wattage divided by the rated current or 4,250 7 peak, whichever is greater. 

3.3.9 Protective Devices. 

3.3.9.1 open-circuit Protection. The regulator shall include an open-circuit pro- 
tective device to open the primary switch within 2 seconds after an open circuit 
occurs in the secondary. The device shall reset within 2 seconds after the control 
switch is turned off and reenergized, and shall not be tripped by switching of load 
circuits or other transients. 

3.3.9.2 Overcurrent Protection. Regulators 10 kW and larger shall include an 
overcurrent protective device that opens the primary switch when the output current 
exceeds the 100 percent current (6.6 or 20 A )  by 5 percent. The device shall 
operate within 5 seconds after an overcurrent of 5 percent and wit hi^ 1 second after 
an overcurrent of 25 percent. The device shall reset within 2 secor5s after the 
control switch is turned off and reenergized. The overcurrent proteztion shall not 
be activated by a momentary (0.25 second) overcurrent caused by switching of load 
circuits or other transients. 



3.3.10 Input Power Loss. In the event of a loss of input power, the regulator 
shall resume operation on the selected brightness setting within 5 seconds after the 
restoration of input power. 

3.3.11 Electromagnetic Interference. The regulator shall cause minimal radiated or 
conducted electromagnetic interference to other equipment such as computers, radars, 
instrument landing systens, radio receivers, very high frequency omnidirectional 
radio rangss, etc., that may be located on or near an airport, or that may use the 
same power supply. 

3.4 Detail Requirements. 

3.4.1 Primary Switch. The regulator shall have a primary switching device which 
interrupts the input power before it reaches the main transforming device. It 
shall be operable via remote control and shall not interrupt internal control 
power. 

3.4.2 Remote/Local Control Switch. A switch with detents for local regulator 
control shall be located for ready access without opening doors or removing covers. 
The switch positions shall be marked "Remote, Off, 10, 30, 100" for a three-step 
regulator and "Remote, Off, 1, 2, 3, 4, 5" for a five-step regulator. The 
switch shall not rotate beyond an active position. 

3.4.3 Output Ammeter. A flush-mounted, true rms-reading ammeter to indicate output 
current shall be positioned on the front of the regulator so that it may be easily 
read. If analog, the meter shall have a scale length equal to that of a 3-inch (75 
mm) round meter. The meter accuracy shall be at least +3.0 percent of the maximum - 
output current. 

3.4.4 Terminal Block. Pressure-type terminal blocks having a suitable 
voltage rating shall be installed in the control cabinet for connection of the 
external wiring associated with monitoring and remote control. Terminal blocks 
shall accommodate No. 12 to No. 20 AWG wire with an insulation rzting up to 600 V. 
Two spare positions shall be provided. 

Terminal function Label 

Power supply for remote control 
(control power) 

CCI 

Return from remote on/off switch CC 

Returns from remote intensity switch Bl-B2-B3-B4-B5 
(3 or 5 terminals required) or B10-B30-B100 

Input for external control power XCP 
(If required) 

Neutral for external control power N 
(If required) 
















